
COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 

APPLICATION OF BLUEGRASS WIRELESS LLC 
FOR ISSUANCE OF A CERTIFICATE OF PUBLIC 
CONVENIENCE AND NECESSITY TO CONSTRUCT 
A CELL SITE (BRONSTON) IN RURAL SERVICE AREA #6 
(PULASKI) OF THE COMMONWEALTH OF 
KENTTJCKY 

CASE NO. 2005-00449 

APPLICATION FOR A CERTIFICATE 
OF PUBLIC CONVENIENCE AND NECESSITY (BRONSTON) 

Bluegrass Wireless LLC (“Bluegrass Wireless”), through counsel, pursuant to KRS 278.020 and 

278.040, hereby submits %his application for a certificate of public convenience and necessity to construct 

a cell site to be known as the Bronston cell site in and for rural service area (“RSA”) #6 of the 

Commonwealth of Kentucky, namely the counties of Boyle, Casey, Garrard, Laurel, Lincoln, Madison, 

Pulaski, and Rockcastle, Kentucky. 

1. As required by 807 KAR 5:001 Sections 8(1) and (3), and 807 IL4R 5:063, Bluegrass 

Wireless states that it is a Kentucky limited liability company whose full name and post ofice address 

are: Bluegrass Wireless LLC, 2902 Ring Road, Elizabethtown, Kentucky, 4270 1. 

2. Pursuant to 807 IMR (j 1 (l)(b), a copy of the applicant’s applications to the Federal Aviation 

Administration and Kentucky Airport Zoning Commission are Exhibit “A”. Written authorizations from these 

agencies will be supplied to the Coinmission upon their approval. 

3” Pursuant to 807 KRS 5:063 §l(l)(d), a geotechnical investigation report, signed and sealed by a 

professional engineer registered in Kentucky, that includes boring logs, foundation design recommendations, and a 

finding as to the proximity of the proposed site to flood hazard areas is Exhibit “B”. 

4” Pursuant to 807 KRS 5:063 (j 1( l)(e), clear directions from the county seat to the proposed site, 

including highway numbers and street names, if applicable, with the telephone number of the person who prepared 

the directions are Exhibit “C”. 



5 .  Pursuant to 807 KRS 5:063 Q 1( l)(f), a copy of the lease (or sale agreement) for the property on 

which the tower is proposed to be located, is Exhibit “D”. 

6. Pursuant to 807 ISAR Ql(l)(g), experienced personnel will manage and operate the Bronston cell 

site. The President of Bluegrass Cellular Inc., Mr. Ron Smith, is ultimately responsible for all construction and 

operations of the cellular system of Bluegrass Wireless, of which system the Bronston cell site will be a part. 

Bluegrass Cellular Inc. provides management services to Bluegrass Wireless under a management contract, just as it 

does with three ( 3 )  other wireless carriers in the Commonwealth. And, Bluegrass Cellular Inc. has been providiiig 

these management services to these other wireless carriers for well over a decade. This extensive management 

experience with Bluegrass Cellular demonstrates that Bluegrass Cellular 1nc.k management and technical ability to 

supervise the operations of a wireless carrier. 

7. Pursuant to 807 KAR Q1( l)(g), Sabre Communications Corporation is responsible for the 

design specifications of the proposed tower (identified in Exhibit “B”). 

8. Pursuant to 807 KRS 51063 Ql(l)(h), a site development plan or survey, signed and sealed by a 

professional engineer registered in Kentucky, that shows the proposed location of the tower and all easements and 

existing structures within 500 feet of the proposed site on the property on which the tower will be located, and all 

easements and existing structures within 200 feet of the access drive, including the intersection with the public street 

system, is Exhibit “B”. 

9” Pursuant to 807 KRS 5:063 Ql(l)(i), a vertical profile sketch ofthe tower, signed and sealed by a 

professional engineer registered in Kentucky, indicating the height of the tower and the placement of all antennas; is 

Exhibit “B”. 

10. Pursuant to 807 KRS 5 9 6 3  QI(l)(i), the tower and foundation design plans and a description of 

the standard according to which the tower was designed, signed and sealed by a professional engineer registered in 

Kentucky, is Exhibit “B”. 

1 1. Pursuant to 807 KRS 5 ~ 0 6 3  Q 1 (l)(k), a map, drawn to a scale no less than one (1) inch equals 200 

feet, that identifies every structure and every owner of real estate within 500 feet of the proposed tower, is Exhibit 

‘77’. 

12. Pursuant to 807 KRS 5 9 6 3  Q 1 (1)(1), applicant’s legal counsel hereby affirms that every person 

who owns property within 500 feet of the proposed tower has been: (i) notified by certified mail, return receipt 



requested, of the proposed construction; (ii) given the commission docket number under which the application will 

be processed; and (iii) informed of his right to request intervention. 

13. Pursuant to KRS 278.665(2), applicant’s legal counsel hereby affirms that every person who, 

according to the records of the property valuation administrator, owns property contiguous to the property where the 

proposed cellular antenna tower will be located has been: (i) notified by certified mail, return receipt requested, of 

the proposed construction; (ii) given the commission docket number under which the application will be processed; 

and (iii) informed of his right to request intervention. 

14. Pursuant to 807 KRS 5:063 (il(l)(m), a list of the property owners who received the notice 

together with copies of the certified letters sent to listed property owners, is Exhibit “F” 

1.5. Pursuant to 807 KRS 5963 (i 1 (l)(n), applicant’s legal counsel hereby affirms that the Pulaski 

County Judge Executive has been: (i) notified by certified mail, return receipt requested, of the proposed 

construction; (ii) given the commission docket number under which the application will be processed; and (iii) 

informed of its right to request intervention. 

16. Pursuant to 807 KRS 5:063 (il(l)(o), a copy of the notice sent to the Pulaski County Judge 

Executive is Exhibit “G” 

17. Pursuant to 807 KRS 5:063 (i 1 (l)(p), applicant’s legal counsel hereby affirms that (i) two written 

notices meeting subsection two (2) of this section have been posted, one in a visible location on the proposed site 

and one on the nearest public road; and (ii) the notices shall remain posted for at least two weeks after the 

application has been filed. 

18. Pursuant to 807 KAR 5963 (i 1 (2)(a), applicant’s legal counsel affirms that: 

(a) A written notice, of durable material at least two (2) feet by four (4) feet in size, 
stating that “Bluegrass Wireless, LLCproposes to construct a telecommunications 
tower on this site”, including the addresses and telephone numbers of the applicant and 
the Kentucky Public Service Commission, has been posted and shall remain in a visible 
location on the proposed site until final disposition of the application; and 

(b) A written notice, of durable material at least two (2) feet by four (4) feet in size, 
stating that “Bluegrass Wireless, LLCproposes to construct a telecommunications 
tower near this site“, including the addresses and telephone numbers of the applicant and 
the Kentucky Public Service Commission, has been posted on the public road nearest the 
site. 

A copy of each sign is attached as Exhibit “H”. 
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19. Pursuant to 807 KRS 5:063 0 1 (l)(q), a statement that notice ofthe location of the proposed 

construction has been published in a newspaper of general circulation in the county in which the construction is 

proposed, is Exhibit “I”. 

20. Pursuant to 807 KRS 5r063 9 l(l)(r), the cell site which has been selected is in a relatively 

undeveloped area in Bronston, Kentucky. 

21. Pursuant to 807 KRS 5r06.3 §l(l)(s), Bluegrass Wireless has considered the likely effects of the 

installation on nearby land uses and values and has concluded that there is no more suitable location reasonably 

available from which adequate service to the area can be provided, and that there is no reasonably available 

opportunity to co-locate. Bluegrass Wireless has attempted to co-locate on towers designed to host multiple wireless 

service providers’ facilities or existing structures, such as a telecommunications tower, or another suitable structure 

capable of supporting the utility’s facilities. 

22. Pursuant to 807 ICRS 5:063 9 1 (l)(t), a map of the area in which the tower is proposed to be located, 

that is drawn to scale and that clearly depicts the search area in which a site should, pursuant to radio frequency 

requirements, be located is Exhibit “J”. 

23. Pursuant to KRS 100.987(2)(a), a grid map, that is drawn to scale, that shows the location of all 

existing cellular antenna towers and that indicates the general position of proposed construction sites for new 

cellular antenna towers is Exhibit “K”. 

24. No reasonably available telecommunications tower, or other suitable structure capable of supporting 

the cellular facilities of Bluegrass Wireless and which would provide adequate service to the area exists. 

25. Correspondence and communication with regard to this application should be 

addressed to: 

John E. Selent 
1400 PNC Plaza 
500 West Jefferson Street 
Louisville, KY 40202 

seleiti@rlirzslnw, cont 
(502) 540-2300 

WHEREFORE, Bluegrass Wireless requests the Commission to enter an order: 

1 .  Granting a certificate of public convenience and necessity to construct the Bronston cell site; and 

2. Granting all other relief as appropriate. 
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Respectfully submitted, 

(502) 540-2300 
(502) 540-2207 
jokii.sele~tl@rlilslnw. eon? 

10G013vl 
33597-1 1 
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LUKAS,NACE 
GUTIERREZ & SACHS 
CHARTERED 
1650 TYSONS BOULEVARD, S U I T E  1500 
MCLEAN, V I R G I N I A  22102 
703 584 8678 703 584 8696 FAX 

WWW. FCC LAW.CO M 

Via Federal Express 
EXPESS PROCESSING CENTER 
Federal Aviation Administration 
Southwest Regional Office 
Air Traffic Airspace Branch, ASW-520 

t 260 1 Meacham Blvd. 
Fort Worth, TX 76 137-4298 

RUSSELL D. LLJKAS' 
D A V I D  L. NACE* 

THOMAS GUTIERREZ* 
ELIZABETH R .  SACHS* 

PAMELA L. GIST* 

E. LYNN F. RATNAYALE* 

G E O R G E  L. LYON, JR. 

DAVID A .  LAFURIA 

T O D D  SLAMOWITZ' 
S T E V E N  M. C H E R N O F F *  

CONSULTING ENGINEERS 

A l l  KUZEHKANANI 
LEROY A .  ADAM 

LEILA REZANAVAZ 
S U M E E T  K. BHALOTIA 

OF COUNSEL 

.JOHN J. MCAVOY' 

LEONARD s. KOLSKY' 

HON. GERALD s. MCGOWAN" 

J .K.  t i A G E  I l l *  

*No+ ADMITFED IN VA 

November 1 1,2005 

Tel: 703-584-8668 

Dear FAA Evaluator: 

Enclosed please find a completed FAA Form 7460-1, Notice of Proposed 
ConstructiodAlteration, for a new tower structure (Bronston) near Burnside, Kentucky. The 
height of the structure, including top-mounted PCS antennas, will be 255 feet Above Ground 
Level ("AGL"). 

The enclosed FAA Form 7460-1 and the attached Exhibit include all the pertinent 
information for the new structure at this site. Also enclosed is a non-reduced copy of a portion of 
the 7-1/2' US Geological Survey map illustrating the location of the proposed cell site. 
Additionally, the copy of the 1A Certification is enclosed. Please do not hesitate to contact the 
undersigned if there are questions regarding this matter. 

Leila Rezanav 
Consulting Engineer 

Enclosures 

cc: Scott McCloud 



Failure To Provide All Requested Information May Delay Processing of Your Notice 

Notice of Proposed Construction or Alteration 
!3 
1 S Department of Transportation 

~- 

I. Sponsor (person, company, etc proposing this action) 
Attn. of: Scott McCloud 
game: Bluemass Cellular 
Address: 2902 Rina Road ~ " _ _ _ _  

FOR FAA USE ONLY 
Aeronautical Study Number 

- 

-~ 

3ity: Elizabethtown -- State: KY Zip: a 7 0 2  

relephane: (270) 769-0339 Fax: 1270) 737-0580 - 
2. Sponsor's Representative (if other than #I) : 
4ttn. of: Leila Rezanavaz 
Name: Lukas, Nace, Gutierrez 8 Sachs, Chartered 

4ddress: 1650 Tysons BLVD _I-- 

Suite 1500 
City: McLean State: VA Zip: 22102 - 
Telephone: (703) 854-8668 Fax: j703) 584-8692 

3. Notice ok New Construction c] Alteration 0 Existing 

4. Duration: Permanent 0 Temporary ( months, days) 

5. Work Schedule: Beginning 1112512005 - End 1113012005 

~ . - -  

( 6. Type: Antenna Tower c] Crane n Building n Power Line 
0 Landfill WaterTank 0 Other . 

7. MarkinglPainting andlor Lighting Preferred: 
Red Lights and Paint 

a White - Medium Intensity 
[13 White - High Intensity 

8. FCC Antenna Structure Registration Number (if applicable): 

Dual - Red and Medium Intensity White 
Dual ~ Red and High Intensity White 

c] Other 

Date 

1 1 11 112005 

Typed or Printed name and Title of Person Filing Notice 

Leila Rezanavaz I Consulting Engineer 

~ 

21. Complete Description of Proposal: 

(J-wf d Q & L %  
Signature 

9. Latitude: 36' 58' 26. 37'' 

10. Longitude: 84O 39' 10. 07" 

11. Datum: NAD 83 c] NAD 27 c] Other - 
12. Nearest: City: m ins ide  State:B 

13. Nearest Public-use (not private-use) or Military Airport or Heliport. 

Somerset-Pulaski Countv Airport 

14. Distance from #13. to Structure: 5.8 miles 

15. Direction from #13. to Structure: South southwest 

16. Site Elevation (AMSL): 1057 ft. 

17. Total Structure Height (AGL)" 255 ___ ft. 

1312 ft. 18. Overall height (#16. + #17.) (AMSL): 

,- 

--__-.. 

19. Previous FAA Aeronautical Study Number (if applicable): 

NIA - OE 

20. Description of Location: (Attach a USGS 7 5 minute 
Quadrangle Map with the precise site marked and any certified survey.) 

Site is located 3.0 miles west of Burnside, KY 

The structure including top-mounted PCS antennas has an overall height of 255' AGL 

I Frequency/Power (kW) I-}-.- 1975-1 983 0.2 

I I 

Notice is required by 14 Code of Federal Regulations, part 77 pursuant to 49 U.S.C., Section 44718. Persons who knowingly and willingly violate the notice 
requirements of part 77 are subject to a civil penalty of $1,000 per day until the notice is received, pursuant to 49 U.S.C., section 46301 (a). 





BLUEGRABS C3lltLULA.R 
2902 Ring Road 

Elhbet!tbtown, KY 42702 

1A Letter 

Site Name; 

For Aeronautical Study No. 

Location; City 
County 

U,S.G.S. Quadrangle: 

(NAD 83) LATITUDE 
LONGITUDE 

SITE ELEVATION (NAW 88) 
PROPOSED TOWER HEIGHT 
TOWER HEICiHT WITH ANTENNA 
0VERAL;L HEIGHT ELEVATION 

Date: October 25,2005 
FSTAN Project No: 05-3591 

Bronston 

Bronston, KY 
PulaSki 

Frazer, ICY 

36O $8’ 2610” 
849 39’ 10.28” 

36O 58’ 26.37” 
8 4 O  39’ 10,07” 

1057’ f; AMSL 
240’ f FAA AGL 
265’ i FAA AGL 
1322’ f AMSL 

I CdrtQ, to the best of my knowledge and belief, that the horizontal aad vertical datuftl ss established fbm 
tbo referenced U.S.G.S. Qua&-6, Frazer, is accurate to 1A Reportingrequirem&s of f  20 f6& 
horizimtdiy and f 3 vertically. 

The honjontaI datum (cocrrdinates) are in tm d t h e  North American Datum of 1927 (NAD 27) and 1983 
(NAD 83) end expressed a8 degrees, minutes and seconds. 

The vertical d m  (haights) m’ in terms of the Nationat Geodetic Vbmical Datum of 198s and m 
determined to the neared foot, 

KentucrCy State Plane CoordinW (South Zone) were eatabhhed with W b l e  Globd Positioning System 
(GPS) receivers. This site hss ties to the National Geodetic Re@rence Sptm established by the National 
aeodetic Survey, fortllerly the U.S. Coaet & Geodetic Survey by meaautemwfs to PID Station “c122627”, 
designated 88 “SOMERPORT”. 

CONSULTANT 

a ank L. SeUinR , P,L.S. No, 3282 
FSTAN Land k%rv~orti end Consulting Engineers 
23130315 CrittendmDrlVe, Loubville, Ky. 40217 
Phone: S02=635=5866 Fax: 502-636-5263 



LUKAS, NACE 
GUTIERREZ & SACHS 
CHARTERED 
1650 TYSONS BOULEVARD, SUITE 1500 
MCLEAN,  VIRGINIA 22102 
703 584 8678 703 584 8696 FAX 

WWW. FCCLAW.CO M 

RIJSSELL D. LUKAS* 

DAVID L. NACE* 

THOMAS GUTIERREZ* 

ELIZABETH R. SACHS* 

GEORGE L. LYON, J R .  

PAMELA L. GIST* 

8 .  LYNN F. RATNAVALE’ 

TODD SLAMOWITP 
STEVEN M. CHERNOFF* 

DAVID A. LAFURIA 

November 1 1,2005 

Via Federal Express 

CONSULTING ENGINEERS 

ALI KUZEHKANANI 
LEROY A. ADAM 

LEILA REZANAVAZ 

SlJMEET K. BHALOTIA - 
OF COUNSEL 

JOHN J. MCAVOY* 

.J.K. HAGE 111” 
LEONARD s. KOLSKY* 

HON. GERALD s. MCGOWAN* - 
*NOT ADMITTED IN VA 

Telephone 

(703)584-8668 

FACSIMILE 

(703) 584-8692 

Mr. John Houlihan 
Kentucky Airport Zoning Commission 
200 Mero Street 
Frankfort, Kentucky 40622 

Dear Mr. Houlihan: 

Enclosed please find two completed TC 56-50 forms, Application for Permit to Construct 
or Alter a Structure, for a new tower (Branston) near Burnside, Kentucky. The Structure will have 
an overall height of 255 feet Above Ground Level. 

Enclosed Form TC 56-50 and the attached exhibit include all the pertinent dormation for 
this existing tower structure. Also enclosed are copies of the completed FAA Form 7460-1 for the 
propased site, a non-reduced 7-1/2’ US. Geological Survey map indicating the exact location of the 
site, and a copy of the 1 A Certification survey. 

Please do not hesitate to contact the undersigned if there are questions regarding h s  matter. 

Consulting Engineer 

Enclosures 

CC: Scott McCloud 



I APPLZCATION FOR PERMIT TO CONSTRUCT OR ALTER A SndUCruRE 

21. Demiption of b p o d  

Structure: The towerincluding top-mounted PCS antemas will have an overall height 
of 255' AGL. 

Frequencies: 1975-1982.5 MHz (Base Transmit) 

Hax: ERP: 200 Watts 

22. Has a ''NOTICE OF CONSTRUCTION OR ALTERATION" @AA Form 7460-1) 
b e  filed With the Ftderal Aviation Adminisbah 

C ] N o  . 
'on? EJ ~ p .  when 11/11/2005 - -- 

- CERTIFICATION. 1 bereby d f y  tbal all h e  above statements made by mc arc true, cornpletc and COW to the best of my knowledge and b&f 

1. A p p L I C M  - Name, Addres Telephone, F;s etc. 
scot t McCloud 
Bluegrass Wirel-ess 
2902 King Road I Elizabethtown, RZI 42702 
Tel: 270-769-0339 
Pax: 270-737-0580 

~epres~tat ivc of Applicant - Namt, Ad- Telephonq Fax 
Leila 'Rezanavaz 
Lukas, Nace, Gutierrez & Sachs, Chartered' 
1650 Tysons Blvd. ,  Suite 1500 
McLean, VA 22102 1- *T: 703-584-8668 

14. Diistana b r n  #I3 to Shuctun: 5 .8  miles 

IS. Direction b # 1 3  to struchue: south southwest 

16. Site E l d o n  (AMSL): 1057 F& 

17. Total St~uchne Hci& (AGL) 255 F& 

18. oVdHcisfit(~16+#17)(AMsc): I3l2 F& 

19. Previ~~s FAA and/or E=Entucky A d d  ShtdyNumb=r(s) 

The proposed site is located 3.0  miles 
west of Bumside, KY. 

I Disapproved -_- me- -- 



BLUEGRASS CELLULA,R 
2902 Rink Road 

Ebbetbtown, KY 42702 

1A Letter 

Site Nme: 

Far Aeronautical Study No. 

LOCatiOtl: City 

U,S.G,S. Quadrangle: 

CQULt)’ 

fNAn 83) LATITUDE 
LONGITEJDE 

SiTE ELEVATION (NAW 88) 
PROPOSED TOWER HEIGHT 
T O W E R K E I G ~ W I T € i A ” A  
OVERALL HEIGHT ELEVATION 

Date: October 25,2005 
FSTAN Projeot NO: 05.3597 

Bronston 

mzet, KY 

36O $8’ 26,IO” 
8 4 O  39’ 10.28” 

3 6 O  58’ 26.37” 
84* 39’ 10,07” 

1057’ k AMSL 
240’ f FAA AGL 
265’ i FAA AGL 
1322’ i AMSL 

I Cord@, to the be& of my knowledge and belief, that the horizontal and vertical. d&um 89 established fimn 
tha referenced U.S.G.S. QuBdrangle, F w r ,  is accurate to 1A &porting regUirmnentt;i o f f  20 feet 
borizoatally and f: 3 vdcally. 

The horiz~ntaI, datum (coordinates) me tm of the North American Datum of 1927 (NAD 27) end 1983 
(NAD 83) and expressad 88 degrees, minuteS and seconds. 

The vertical datum (heights) m’ h terms of the National Geodetic Vertical Datum of 1988 and are 
determined to the nearest foot, 

Kentucky State Plane Coordinates (South h e )  were ostablished with ‘Mmble Global Positioning Syetems 
{GPS) raceivers. This aite has ties to the N&tkmal Geodetic Re%mcs System sstabllshad by the Natlonal 
Geodetic Survey, formerly the U.S. Coast & Geodetic Survey by rneaeuremwte k, PID Station “a22627”, 
desiggated as ‘6SOmORT’’ .  

CONSULTANT 

* a& L. Selling , P.L,S, No, 3282 
FSTAN Land Smeyors end Conrmlting Engineers 
23 1312315 Crittmden Drive, Louisville, Ky. 40217 
Phone: 502=635=5866 Fax: 502-636-5263 





BLUEGRASS CELLULAR 
Permit Pkg with Foundation 

Bronston, ICY 

Sabre Job Niintbev 06-12048 

STAMPED PERMIT DRA WINGS 

REPRESENTA TIVE IS 
Jim Gibson 
1-800-369-6690 EXT. 173 



I Corporation n* _- 
Structural Design Report 

240' S3R Self-Supporting Tower 
located at: Bronston, KY 

prepared for: BLUEGRASS WIRELESS LLC 
by: Sabre Communications Corporation TM 

Job Number: 06-12048 

December 7,2005 

Towerprofile .................................................... 
Foundation Design Summary (Option I). ............................. 

Foundation Design Summary (Option 2). ............................. 
MaximumLeg Loads .............................................. 
lVlaximumDiagonalLoads .......................................... 
Maximum Horizontal Loads. ........................................ 
Maximum Foundation Loads, ....................................... 
Calculations .................................................... li 
Prepared by 

Checked by 3 A\/ 
Approved by /<JT- 
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sject: C:\Cu~oast\Tower\S3R-06-12048.LOD 

40.0' 
36.0' 

20.0' 
16.0' 

00.0' 
96.0' 

60.0' 

40.0' 

.20.0' 

100.0' 

50.0' 

1. The carer model is S3R. 
2. Transmission lines are to be attached to 

standard 6-over-6 waveguide ladders. 
3. Azimuths are telative (not based on CIUe north). 
4. Fgundation loads shown ate maximums. 
5. 14) 1 112" dta.  A572 anchor bolts  per leg. Mlnimum 

49" embedment from top of concrete to top of nut. 
6. All unequal angles are oriented w i t k  the short 

leg vertical. 

Allxm LIST 

I ELEV I ANTENNA I TX-L!NE 1 
240 ' (6) 59210 t ~ T - B O O ~  ( 6 )  i 5/E 
220 '  (6) 59210 + 3T-Boom ( 6 )  1 5/E 
Z O O '  (6) 59210 + 3T-Bocm (6! 1 5 / 8  
106' (6) 59i10 t 3T-Boom ( 6 )  1 5 /8  
160' 16) 59210 + 3T-Boom (6: 1 5 / 8  
140' (1) 6 '  X.P. Dish (1; 1 5/8 

TYPE 

1 3 " ~ 3 ' x 3 / 1 6 "  
L 2-1/5"x2-1/2'u3/16" 
L 1-3/4"h;;-3(49r.3/16" 

TOTAL MUNDATION LOADS INDIVIDoAt FOOTING LOADS 

H=30.70k ti=ia.g6k 
V=15.41k V=210.49k 
M=3859.70k-ft W163.96k 
P2.12k-ft 

Sabre Communications Corporation cr&e 2101 Murray Street (P .O.  Box 658), Sioux C i t y ,  Iowa 51102-0658 

7-  Phone: (712) 258-6690 Fax: (712) 258-8251 

Date: 7 dec 200! Job No: 06-12048 Client: BLUEGRASS WIRELESS LtC 

Location: Bronston, KY Total Height: 240.00' Tower Height: 240.00 

Design Wind & Ice: 70 mph t 0.5" ia Standard: ANSI/TIA/EIA 222-F-1996 

Sheet: I 



Cornmunicatlons 
Corporation N 

(4.84 Cu. Yds. each) 
(3 REQUIRED) 

70 

Rebar Schedule per Pier 

(12) #7 vertical rebarwla ties, two (2) 
within top 5 of pier then 12  CIC 

Pier 

Customer: BLUEGRASS WIRELESS LLC 
Site: Bronston. KY 

240 ft. Model S3R Self Supporting Tower At 
mph Wind + 0.5 in. Ice per ANSIflIAIEIA-222-F- 

Antenna Loading per Page 1 
.1996, / 

“c 

I r--------- -, --”- 

Two (2) #4 ties 
within top 5” of 
concrete If I i l  

7 
I I 

I 
I L,---, 

I 
I I 
I I 
I I 
I------ I 
I I 
I I 
I I 
c-----l 
I I 
I I 

I 

I I 
I--- , - -  I 

Notes: 

NO.: 06-12048 
Page: 2 
Date: 1217105 
By: RE8 

I). Concrete shall have a minimukn I 
28-day compressive strength of 
3000 Psi, in accordance with 
ACI 318-02. 

2). Rebars to conform to ASTM specification 
A615 Grade 60. 

3). All rebar to have a minimum of 3” 
concrete cover. 

4). All exposed concrete corners to be 
chamfered 3I4’. 

5). The foundation design is based on the 
geotechnical report by Terracon project no. 
570573666, dated: 11-14-05 

6). See the geotechnical report for drilled 
pier installation requirements, if specified. 

?formation contained herein is the sole property of Sabre Communications Corporation, constitutes a trade secret as defined by Iowa Code Ch 550 and 
shall not be reproduced, copied or used in whole or part for any purpose whatsoever without the prior written consent of Sabre Communications 

Corporation. 

21 01 Munay St - P.O. Box 658 - Sioux City, IA 51 102-0658 - Phone 71 2.258 6690 - Fax 71 2.258.8250 
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Customer: BLUEGRASS WIRELESS LLC 
Site: Bronston, KY 

240 ft. Model S3R Self Supporting Tower At 

Antenna Loading per Page 1 
mph Wind + 0.5 in. Ice per ANSl/TIA/EIA-222-F-1996. 

r----- I r----- 1 
I 
I 

j - - - - - -  I 
I 
I 

Two (2) #4 ties 
within top 5" of 
concrete 

I f r----- I 

J 11'-6 

ELEVATION VIEW 
(10.55 Cu. Yds. each) 

(3 REQUIRED) 

- r 
-- 4 

- Notes: 
1). Concrete shall 

NO.: 06-12048 
Page: 3 
Date: 127105 
By: RE6 

have a minimum ' " 
28day compressive strength of 
3000 PSI, in accordance with 
ACI 318-02. 

2). Rebar to conform to ASTM specification 
A61 5 Grade 60. 

3). All rebar to have a minimum of 3" 
concrete cover, 

4). All exposed concrete corners to be 
chamfered 3/4". 

5). The foundation design is based on the 
geotechnical report by Terracon project no. 
57057366G, dated: 11-14-05 

6). See the geotechnical report for 
compaction requirements, if specified. 

(12) #7 horizontal rebar evenly spaced each 
way top and bottom (48 Total) I Pad I 

nformation contained herein is the sole property of Sabre Communications Corporation, constitutes a trade secret as defined by Iowa Code Ch. 550 and 
shall not be reproduced, copied or used in whole or part for any purpose whatsoever without the prior written consent of Sabre Communications 

Corporation. 

2101 Murray St - P.O. Box 658 - Sioux City, IA 51102-0658 - Phone 712.258.6690 - Fax 712 258.8250 



7 dec 2005 >RAWFORCE Ver 1.0 (c) Guymast Inc. 2005 Phone:(416) 736-7453 
Licensed to: Sabre Communications Corporation 8:20:35 

1240' S3R BLUEGRASS WIRELESS LLC Bronston KY (06-12048) lU3BEACOM 
Maximurn 

lev (f t) 
240.0 

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

Compression in Legs (kip) Tension in Legs (kip) 
250 200 150 100 50 0 50 100 150 200 

240.0  

220 

200  

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 0 

250 200 150 100 50 0 50 100 150 200 

roject: C:\Guymast\Tower\S3R\06-12048.MST Page 4 



DRAWFORCE Ver 1.0 (c) Guymast Inc. 2005 Phone:(416) 736-7453 7 dec 2005 
Licensed to: Sabre Communications Corporation 8 :20: 35 

1 2 4 0 '  S3R BLUEGEtASS WIRELESS LLC Bronston KY (06-12048) REBEACOM 
Maximum 

l ev( f t )  
240.0 

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 

Compression i n  Diagonals (kip) Tension i n  Diagonals (kip) 
7 6 5  4 3 2  1 0 1 2  3 4  5 6 7  

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 
7 6 5 4  3 2  1 0 1 2  3 4  5 6 7  

roject: C:\Guy1nast\Tower\S3R\O6-12048.MST Page 5 



DRAWFORCE Ver 1.0 (c) Guymast Inc. 2005 Phone: (416) 736-7453 
Licensed to: Sabre Communications Corporation 
I 240' S3R BLUEGRASS WIRELESS LLC Bronston KY (06-12048) REBEACOM 

Maximum 

;lev (f t) 
240.0 

220 

200 

i a o  

160 

140 

120 

100 

80 

60 

40 

20 

0 

Compression in Horizontals (kip) Tension in Horizontals (kip) 
5 4 3 2 1 0 1 2 3 4 5 

7 dec 2005 
8 :20: 35 

5 4 3 2 1 0 1 2 3 4 5 

roject: C:\Guymast\Tower\S3R\06-12048.~ST 

240.0 

220 

200 

180 

160 

140 

120 

100 

80 

60 

40 

20 

0 

Page 6 



DRAWFORCE Ver 1.0 (c) Guymast Inc. 2005 Phone:(416) 736-7453 

Licensed to: Sabre Communications Corporation 

240' S3R BLUEGRASS WIRELESS LLC Bronston RY (06-120481 REBEACOM 
Maximum 
L 

7 dee 2005 

8:20 : 35 

' TOTAL FOUNDATION LOADS (kip, ft-kip) 

/ d 5 9 . 7 0  ' 

I 
INDIVIDUAL FOOTING LOADS (kip) 

I 18.96 

16.32 

163.981 i 2 1 0 . 4 9  

ZL 

'roject: C:\Guy1nast\Tower\S3R\O6-12048.MST Page 7 



240' S3R BLUEGRASS WIRELESS LLC Bronston KY (06-12048) REBEACOM 

PANEL NO.OF ELEV .AT ELEV .AT F.W. .AT F.W. .AT TYPICAL 
TYPE LEGS BOlTOM TOP BOTTOM TOP PANEL 

HEIGHT 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
A 

3 220.00 
3 200 I00 
3 180.00 
3 160.00 
3 140.00 
3 120.00 
3 100 a 00 
3 80,OO 
3 60.00 
3 40.00 
3 20.00 
3 0.00 

240.00 
220.00 
200.00 
180.00 
160.00 
140.00 
120.00 
100.00 
80.00 
60.00 
40.00 
20 * 00 

3.00 
3.00 
5.00 
7.00 
9.00 

11.00 
13.00 
15.00 
17-00 
19.00 
21.00 
23 .OO 

3.00 
3.00 
3.00 
5.00 
7.00 
9.00 

11.00 
13.00 
15.00 
17.00 
19 * 00 
21.00 

4.00 
4.00 
4.00 
4.00 
5.00 
5.00 
5.00 
6.67 
6.67 
6.67 
6.67 
10 * 00 

MEMBER BOTfOM TOP X-SECTN RADIUS ELASTIC THERMAL 
TYPE ELEV ELEV AREA OF GYRAT MODULUS EXPANSN 

ft ft i n . s q  i n  k s i  /deg 

LE 
LE 
LE 
LE 
L E 
LE 
LE 
D I  
D I  
DI 
D I  
D I  
D I  
HO 
HO 
HO 
HO 
BR 

220.00 
200.00 
160.00 
140.00 
100.00 
60.00 

0.00 
160.00 
120.00 
100.00 
60.00 
20.00 
0.00 

236.00 
216.00 
196.00 

0.00 
0.00 

240.00 
220.00 
200.00 
160.00 
140.00 
100 * 00 
60.00 

240.00 
160.00 
120.00 
100 .) 00 
60.00 
20.00 

240.00 
220.00 
200 I00 
20.00 
20.00 

2.405 
3 * 142 
3.976 
4.909 
5.940 
8.296 
9.621 
0.621 
0.715 
0.902 
1,090 
1.687 
1.090 
0.621 
0.621 
0.621 
1 * 090 
1 090 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 
29000. 0.0000000 

* 12 wind d i rect ions were analyzed, with & without ice.  only two conditions are 
shown i n  full. 

Page A 1  



MAST LOADING ------------ ---___--_.I_ 

LOAD 
TYPE 

C 
C 
C 
C 
C 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
n 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

ELEV APPLY..LOAD..AT 
RADIUS 

ft 

240.0 
220.0 
200 * 0 
180.0 
160.0 

240.0 
236.0 
236.0 
220.0 
220.0 
216.0 
216.0 
200.0 
200.0 
196.0 
196.0 
180.0 
180.0 
160.0 
160.0 
140.0 
140.0 
120.0 
120.0 
100.0 
100.0 
80.0 
80.0 
60.0 
60.0 
40.0 
40.0 
20.0 
20.0 

0.0 

ft 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

....... ANTENNA. . . . . . .  
TYPE ELEV A Z I  

ft 

HP 140.0 0.0 

A 2 1  

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

LOAD 
A Z I  

0.0 
0.0 
0.0 
0.0 
0.0  

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0  
0 .0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

ATTACHMENT 
RAD A Z I  
ft 

6.7 0.0 

..I ... FORCES. ..... 
HORIZ 

k i  p 

1.36 
1 . 3 3  
1.30 
1.26 
1.22 

0.07 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.07 
0.07 
0.07 
0.08 
0.08 
0.08 
0.09 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.09 
0.10 
0.13 
0.13 

DOWN 
k i  p 

2.49 
2.49 
2.49 
2.49 
2.49 

0.06 
0.06 
0.05 
0.05 
0.07 
0.07 
0.07 
0.07 
0.09 
0.09 
0.09 
0.09 
0.10 
0.10 
0.12 
0.13 
0.14 
0.14 
0.15 
0.26 
0.18 
0.19 
0.19 
0.19 
0.24 
0.25 
0.25 
0.26 
0.26 
0.27 

...... MOMENTS.... .. 
VERTI CA L 

f t - k i  p 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TORSNAL 
f t - k i p  

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

........... ANTENNA FORCES.. ........ 
AXIAL. SHEAR GRAVITY TORSION 

k i  p k i  p k i p  f t - k i p  

0.75 0.00 0.28 0.00 



06-12048.txt 

LOAD 
TYPE 

C 
C 
C 
C 
C 

D 
D 
D 
D 
D 
D 
D 
0 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
a 
D 
D 
D 
D 

ELEV APPLY..LOAD..AT 

ft 

240.0 
220.0 
200.0 
180.0 
160.0 

240.0 
236.0 
236.0 
220.0 
220.0 
216.0 
216.0 
200.0 
200 I 0 
196.0 
196.0 
180.0 
180.0 
160.0 
160.0 
140.0 
140.0 
120.0 
120.0 
100.0 
100.0 
80.0 
80.0 
60.0 
60.0 
40.0 
40.0 
20.0 
20.0 

0.0  

RADIUS 
ft 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

....... ANTENNA. ...... 
TYPE EL.EV A Z I  

ft 

HP 140.0 0.0 

AZ1 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .0  
0.0 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0  
0 .0  
0.0 

LOAD 
A Z I  

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0  
0 .0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .0  
0.0 
0.0 
0.0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

AITACHMENT 
RAD A Z I  
f t  

6.7 0.0 

...... FORCES..... . 
HORIZ 

ki p 

1.13 
1. I1 
1.08 
1.04 
1.01 

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.06 
0.07 
0.07 
0.07 
0.07 
0.08 
0.08 
0.08 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.12 
0.12 

....... 
AXIAL  

k i  p 

0.57 

... 

DOWN 
ki p 

3.13 
3.13 
3.13 
3.13 
3.13 

0.09 
0.09 
0.09 
0.09 
0.12 
0.12 
0.11 
0.11 
0.15 
0.15 
0.14 
0.15 
0.17 
0.17 
0.21 
0.21 
0.23 
0.24 
0.25 
0.26 
0.28 
0.29 
0.29 
0.30 
0.36 
0.37 
0.38 
0.39 
0.42 
0.42 

...... MOMENTS...... 
VERTICAL 

f t - k i p  

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TORSNAL 
f t - k i p  

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.ANTENNA FORCES..... ..... 
SHEAR GRAVITY TORSION 

k i  p k i p  f t - k i p  

0.00 0.50 0.00 

MAXIMUM MAST DISPLACEMENTS: 
---I------------_--------- -----__----___-----_------- 

ELEV --_--- DEFLECTIONS (ft)----- --TILTS (DEG) --- TWIST 
ft NORTH EAST DOWN NORTH EAST DEG 

240.0 2.455 G 2.346 J 0.031 S 1.478 G 1.424 J 0.018 D 
236.0 2.351 G 2.246 J 0.030 S 1.477 G 1.422 7 0.018 D 
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06-12048.txt 
0.029 S 
0.028 S 
0.026 S 
0.025 S 
0.024 S 
0.023 S 
0.022 5 
0.021 s 
0.020 s 
0.019 s 
0.018 S 
0.018 S 
0.017 S 
0.016 S 
0.016 S 
0.015 S 
0.014 S 
0.014 S 
0.013 S 
0.013 S 
0.012 5 
0.012 s 
0.011 s 
0.011 s 
0.010 w 
0.010 s 
0.009 w 
0.009 s 
0.008 W 
0.008 S 
0.007 W 
0.007 5 
0.007 W 
0.006 S 
0.006 W 
0.005 S 
0.005 W 
0.004 S 
0.004 W 
0.003 S 
0.003 M 
0.002 s 
0.002 M 
0.001. P 
0.000 A 

232.0 
228.0 
224.0 
220.0 
216.0 
212.0 
208.0 
204.0 
200.0 
196.0 
192,O 
188.0 
184.0 
180.0 
176.0 
172.0 
168.0 
164.0 
160.0 
155.0 
150.0 
145.0 
140.0 
135.0 
130.0 
125.0  
120.0 
115.0 
110.0 
105.0 
100.0 

93.3 
86.7 
80.0 
73.3 
66.7 
60.0 
53.3 
46.7 
40.0 
33.3 
26.7 
20.0 
10.0 
0.0 

2.248 G 
2.146 G 
2.044 G 
1.944 G 
1.845 G 
1.750 G 
1.657 G 
1.566 G 
1.481 G 
1.401 G 
1.326 G 
1 . 2 5 3  G 
1.184 G 
1.118 G 
1.056 G 
0.996 G 
0.939 G 
0.885 G 
0.834 G 
0.773 G 
0.716 G 
0.661 G 
0.610 G 
0.562 G 
0.516 G 
0.473 G 
0.432 G 
0.393 G 
0.358 G 
0.324 G 
0.293 G 
0.255 G 
0.220 G 
0.188 G 
0.158 G 
0.131 G 
0.107 G 
0.086 G 
0.068 G 
0.052 G 
0.038 G 
0.025 G 
0.016 G 
0.006 G 
0.000 A 

2.147 3 
2.048 7 
1.950 J 
1.854 J 
1.759 J 
1.667 J 
1.578 J 
1.491 3 
1.409 7 
1 .332 3 
1.260 J 
1.190 J 
1.124 J 
1.061 J 
1.001 3 
0.944 J 
0.890 J 
0.838 3 
0.789 3 
0.731 J 
0.677 J 
0.624 J 
0.576 J 
0.530 I 
0.487 J 
0.445 7 
0.407 J 
0.370 J 
0.337 J 
0.305 J 
0.276 J 
0.239 J 
0.207 J 
0.176 J 
0.148 7 
0.123 J 
0.100 J 
0.081 J 
0.063 7 
0.048 J 
0.035 J 
0.023 J 
0.014 J 
0.005 J 
0.000 A 

1.469 G 
1.457 G 
1.438 G 
1.412 G 
1.385 G 
1.347 G 
1.300 G 
1.241 G 
1 . 1 7 1  G 
1.114 G 
1.061 G 
1.010 G 
0.962 G 
0.917 G 
0.873 G 
0.830 G 
0.789 G 
0.749 G 
0.709 G 
0.670 G 
0.632 G 
0.595 G 
0.558 G 
0.528 G 
0.499 G 
0.470 C 
0.441 G 
0.413 G 
0.385 G 
0.357 G 
0.330 G 
0.304 G 
0.279 G 
0.254 G 
0.229 G 
0.204 G 
0.180 G 
0.159 G 
0.139 G 
0.119 G 
0.098 G 
0.078 G 
0.058 G 
0.029 G 
0.000 A 

1.415 J 
1.403 J 
1.384 J 
1.359 J 
1.332 7 
1.296 3 
1.250 3 
1.192 3 
1 . 1 2 5  3 
1.069 I 
1.018 J 
0.968 J 
0.922 3 
0.878 J 
0.835 J 
0.794 7 
0.754 I 
0.715 J 
0.677 3 
0.639 J 
0.603 3 
0.566 J 
0.531 3 
0.502 3 
0.474 J 
0.446 J 
0.419 J 
0.391 7 
0.365 I 
0.338 7 
0.312 3 
0.287 3 
0.263 3 
0.239 J 
0.216 J 
0.193 J 
0.170 J 
0.150 J 
0.131 J 
0.112 3 
0.093 3 
0.073 3 
0.055 3 
0.027 J 
0.000 A 

0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 n 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.018 D 
0.016 D 
0.014 D 
0.013 D 
0.011 D 
0.010 D 
0.009 D 
0.008 D 
0.007 D 
0.006 D 
0.006 D 
0.005 D 
0.004 D 
0.004 D 
0.003 D 
0.003 D 
0.002 D 
0.002 D 
0.002 D 
0.002 0 
0.001 D 
0.001 D 
0.000 A 

MAXIMUM ANTENNA ROTATIONS: 
----I_------_------_------ -__--_____----__------_--- 

ELEV ANT ANT -_____- -  BEAM DEFLECTIONS (DEG)---------- 
ft AZZ TYPE PITCH YAW ROLL TOTAL 

140.0 0.0 HP -0.531 J 0.018 D -0.558 G 0 .531 J 

MAXIMUM TENSION I N  MAST MEMBERS (k ip)  ---__----__---_-__------------------ 
-__----I----------------------------- 

€LEV LEGS D I A G  HORIZ BRACE 
ft 

240.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0.23 G 0.00 A 
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MAXIMUM COMPRESSION IN MAST MEMBERS ( k i p )  
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ELEV 
ft 

240.0 

236.0 
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228.0 

224.0 

220.0 

216.0 
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208.0 

204.0 

200 * 0 

LEGS D I A G  HORIZ 
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0.00 G 

0.00 K 

0.00 A 
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-0.03 C 
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DRILLED STRAIGHT PIER DESIGN BY SABRE COMMUNICATIONS CORP. 
Tower Description 240 S3R 

Job Number 06-12048 
Date 12/7/2005 

Engineer REB 

Customer Name BLUEGRASS WIRELESS LLC 

Uplift (kips) 
Download (kips} 

Shear (kips) 
Allowable End Bearing (ksf) 

Water Table Below Grade (ft) 
Bolt Circle Diameter (in) 
Top of Concrete to Top 
of Bottom Threads (in) 

Pier Diameter (ft) 
Ht. Above Ground (ft) 

Pier Length Below Ground (ft) 
Quantity of Bars 
Bar Diameter (in) 

Tie Bar Diameter (in) 
Spacing of Ties (in) 
Area of Bars (in') 

Spacing of Bars (in) 
f c  (ksi) 
tL (ksi) 

Unit Wt. of Soil (kc9 
Unit Wt. of Concrete (kcf) 

Load Factor 
S.F. of Concrete 

S.F. of Skin Friction 
Volume of Concrete (yd3) 

Skin Friction Factor for Uplift 
4.84 

t I I 

Anchor Bolt Count (per leg) 

Minimum Pier Diameter (ft) 

Minimum Area of Steel (in2) 

Length to Ignore Download (ft) 

Download: 
Net Weight of Concrete (kips) 
Allowable End Bearing (kips) 
Allowable Skin Friction (kips) 
Allowable Download (kips) Total Download (kips) 



DRILLED STRAIGHT PIER DESIGN BY SABRE COMMUNICATIONS CORP. (CONTINUED) 
Uplift: 

Allowable Skin Friction (kips} 361.9 
Wc, Weight of Concrete (kips) 19.6 
WR, Soil Resistance (kips) 330.0 
(W, /2)+(Wc /I .25) (kips) 180.7 

(WR+Wc)/l .5 (kips) 233.1 
Allowable Uplift (kips) Uplift (kips) 

Pier Design: 
Design Tensile Strength (kips) 

4V,=192( 1+Nu/(500$))f‘~PLbwd (kips) 
v s  (kips) 

Maximum Spacing (in) 

Anchor Bolt Pull-Out: 

Rebar Development Length (in) 

Ultimate Tensile Load (kips) 
W” (kips) v u  (kips) 

*** V, max = 4 f,”*b,d (kips) 
(Only if Shear Ties are Required) 
*** Ref. To Spacing Requirements ACI 11 5 4 . 3  

$PC=$h(2/3)P ,‘”(2. 8ASLOPE + 4AFLAT) p u  (kips) 
Required Length of Development (in) 

Condition 
Download 

Uplift 
Area of Steel 

Shear 
Anchor Bolt Pull-Out 

Interaction Diagram Visual Check 

1 is OK, 0 Fails 
I 
1 
I 
1 
I 
1 



PIER AND PAD DESIGN BY SABRE COMMUNICATIONS CORP. 
Tower Description 240'S3R 

Project Number 06-12048 
Date 12/7/2005 

Customer BLUEGRASS WIRELESS LLC 

Engineer REB 

12 
Y 0.075 

Uplift (kips) 
Download (kips) 

Shear (kips) 
Width of Tower (ft) 

Allowable Bearing Pressure (ksf) 
Angle of Internal Friction (deg.) 
Water Table Below Grade (ft) 

Width of Pad (ft) 
Thickness of Pad (ft) 

Depth to Bottom of Pad (ft) 
Bolt Circle Diameter (in) 
Top of Concrete to Top 
of Bottom Threads (in) 

Diameter of Pier (ft) 
Ht. of Pier Above Ground (ft) 
Ht. of Pier Below Ground (ft) 

Quantity of Bars in Pad 
Bar Diameter in Pad {in) 
Area of Bars in Pad (in2) 

Spacing of Bars in Pad [in) 
Quantity of Bars Pier 

Bar Diameter in Pier (in) 
Tie Bar Diameter in Pier (in) 

Spacing of Ties (in) 
Area of Bars in Pier (in') 

Spacing of Bars in Pier (in) 
Pc (ksi) 

Unit Wt. of Soil (kcf) 
Unit Wt. of Concrete (kcf) 

Load Factor 
Volume of Concrete (yd3) 

Uplift: 
Wc, Weight of Concrete (kips) 

W,, Soil Resistance (kips) 
(W, /2)+(Wc /I .25) (kips) 

(WR+Wc)/l .5 (kips) 
Allowabfe Uplift (kips) 

Pier Design: 
Design Tensile Strength {kips) 

W" (kips) 
gV,=$2(1 +Nu/(500A,J)f'~'zbwd (kips) 

v, (kips) 

fY (ksi) 

I 7.22 I 

10.55 

Anchor Bolt Count (per leg) 

Maximum Soil Bearing Pressure 

Maximum Width of Pad (ft) 

Minimum Pier Diameter (ft) 
Equivalent Square b (ft) 

Recommended Spacing (in} 

Minimum Pier Area of Steel (in') 

42.7 
261.6 
165.0 
202 9 

Uplift (kips) 

Ultimate Tensile Load (kips) 
vll (kips) 

80.3 
*** V, max = 4 f c"2bwd (kips) 

-1 

,_..,... I .... :::::::: 



PIER AND FAD DESIGN BY SABRE COMMUNICATIONS CORF. (CONTINUED) 

Pier Design (Continued) : 
Maximum Spacing (in) 11.22 (Only if Shear Ties are Required) 

*** Ref. To Spacing Requirements ACI 11 5 4 . 3  

Anchor Bolt Pull-Out: 

Pier Rebar Development Length (in) 
Two-way Shear Action: 

CpP, =4h(2/3)P :'*(2 .8ASLOPE+ 4AFLAT) pu (kips) 
Required Length of Development (in) 

9Ult  (ks9 
Average d (in) 

v c  (kips) 
+Vc = 442 + 4/f3c)Pc"zb,d 
CpVc =Cp(a,d/b,+2)f,1'2b,d 

CpV, = $4P:"b,d 
Shear perimeter, b, (in) 

P C  

One-Way Shear: 
w c  (kips) 
Flexure: 

@Mn (ft-kips) 
a (in) 

Steel Ratio 
P 1  

Maximum Steel Ratio 
Minimum Steel Ratio 

Rebar Development in Pad (in) 

Condition 
Maximum Soil Bearing Pressure 

Maximum Width of Pad 
Uplift 

Pier Area of Steel 
Pier Shear 

Anchor Bolt Pull-Out 
Two-way Shear Action 

One-way Shear 
Flexure 

Steel Ratio 
Length of Development in Pad 

Interaction Diagram Visual Check 

3.22 

613.9 
532.5 
409.2 
176.32 

1 

~~1 
:::::,,..-;s,,.*,: . . . , . . . ... . . . :: :. vll (kips) .. 

Mu (ft-kips) 
1.23 

0.00370 
0.85 

0.0160 

Required Development in Pad (in) -2 
is OK, 0 Fails 

I 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
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November 7, 2005 

RSB Design 
6403 Mercury Drive 
Louisville, Kentucky 40291 

Attention: Robin Becker 

Consulting Engineers & Scientists 

Terracon Consultants, Inc. 
5217 Linbar Drive, #309 

Nashville, Tennessee 37211 
Phone 615.333.6444 

Fax 615.333.6443 
w.terracon.com 

Re: Geotechnical Engineering Report 
Proposed Bronston Communication Tower 
Bronston, Pulaski County, Kentucky 
Terracon Project No.: 570573646 

Dear Mr. Becker: 

We are submitting, herewith, the results of our subsurface exploration for the referenced 
project. The purpose of this exploration was to obtain information on subsurface conditions at 
the proposed project site and, based on this information, to provide recommendations 
regarding the design and construction of foundations for the proposed tower. 

We appreciate the opportunity to be of service to you on this project. If you have any 
questions concerning this report, or if we may be of further service to you in any way, please 
feel free to contact us. 

Sincerely, 
lkrmcon 

Shaikh Z. Rahman, EIT 
Staff Engineer 

Attachments: Geotechnical Engineering Report 

Copies: (4) Addressee 
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GEOTECHNICAL ENGINEERING REPORT 

PROPOSED BRONSTON COMMUNICATION TOWER 
BROSTON, PULASKI COUNTY, KENTUCKY 

TERRACON PROJECT NO.: 570573646 
November 7,2005 

I .O INTRODUCTION 

The purpose of this report is to describe the subsurface conditions encountered in the 
boring, analyze and evaluate the test data, and provide recommendations regarding the 
design and construction of foundations and earthwork for the proposed tower. One (1) 
boring extending to a depth of about 18 feet below the existing ground surface was drilled at 
the site. An individual boring log and a boring location plan are included with this report. 

2.0 PROJECT DESCRIPTION 

Terracon understands the proposed project will consist of the construction of a 240-foot self 
supporting lattice tower. Exact tower loads are not available, but based on our past 
experience are anticipated to be as follows: 

Vertical Load: 600 kips 
Horizontal Shear: 80 kips 
Uplift: 500 kips 

A small, lightly loaded equipment building will also be constructed. Wall and floor loads for 
this building are not anticipated to exceed 1 kip per linear foot and 100 pounds per square 
foot, respectively. Existing and proposed grades within the tower leasehold area were not 
available as of this writing. We assumed minimal cut and fill will be required to level the site 
for construction. 

3.0 EXPLORATION PROCEDURES 

3.1 Field Exploration 

The subsurface exploration consisted of drilling and sampling one ( I )  boring at the site to a 
depth of about 18 feet below existing grade. The boring was advanced at the center of the 
tower, staked by the project surveyor. Ground surface elevation was not available at the 
time of this writing and has been omitted from the boring log. The location of the boring 
should be considered accurate only to the degree implied by the means and methods used 
to define them. 

The boring was drilled with a truck-mounted rotary drill rig using hollow stem augers to 
advance the borehole. Representative soil samples were obtained by the split-barrel 

1 
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90 - 100 
75 - 90 

1 Lrracon 

Excellent 
Good 

sampling procedure in general accordance with the appropriate ASTM standard. In the 
split-barrel sampling procedure, the number of blows required to advance a standard 2-inch 
O.D. split-barrel sampler the last 12 inches of the typical total 18-inch penetration by means 
of a 140-pound hammer with a free fall of 30 inches, is the standard penetration resistance 
(SPT) value (N-Value). This value is used to estimate the in-situ relative density of 
cohesionless soils and the consistency of cohesive soils. The sampling depths, penetration 
distance, and standard penetration resistance values are shown on the boring log. The 
samples were sealed and delivered to the laboratory for testing and classification. 

50 - 75 

Auger refusal was encountered at a depth of about 8 feet below the existing ground 
surface. The boring was extended into the refusal materials using a diamond bit attached to 
the outer barrel of a double core barrel. The inner barrel collected the cored material as the 
outer barrel was rotated at high speeds to cut the rock. The barrel was retrieved to the 
surface upon completion of each drill run. Once the core samples were retrieved, they were 
placed in a box and logged. The rock was later classified by an engineer and the “percent 
recovery” and rock quality designation (RQD) was determined. 

Fair 

The “percent recovery” is the ratio of the sample length retrieved to the drilled length, 
expressed as a percent. An indication of the actual in-situ rock quality is provided by 
calculating the sample’s RQD. The RQD is the percentage of the length of broken cores 
retrieved which have core segments at least 4 inches in length compared to each drilled 
length. The RQD is related to rock soundness and quality as illustrated below: 

25 - 50 
~- 0-25 

Table 1 - Rock Quality Designation (RQD) 

Poor 
Very Poor 

1 Relation of RQD and In-situ Rock Quality 

A field log of the boring was prepared by a subcontract driller. This log included visual 
classifications of the materials encountered during drilling as well as the driller’s 
interpretation of the subsurface conditions between samples. The final boring log included 
with this report represents an interpretation of the driller’s field log and a visual classification 
of the soil samples made by the Geotechnical Engineer. 

2 
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3.2 Laboratory Testing 

The samples were classified in the laboratory based on visual observation, texture and 
plasticity. The descriptions of the soils indicated on the boring log are in accordance with 
the enclosed General Notes and the Unified Soil Classification System. Estimated group 
symbols according to the Unified Soil Classification System are given on the boring log. A 
brief description of this classification system is attached to this report. 

The laboratory testing program consisted of performing water content tests and an 
Atterberg Limits test on representative soil samples. A calibrated hand penetrometer was 
used to estimate the approximate unconfined compressive strength of the samples. The 
calibrated hand penetrometer has been correlated with unconfined compression tests and 
provides a better estimate of soil consistency than visual examination alone. Information 
from these tests was used in conjunction with field penetration test data to evaluate soil 
strength in-situ, volume change potential, and soil classification. Results of these tests are 
provided on the boring log. 

Classification and descriptions of rock core samples are in accordance with the enclosed 
General Notes, and are based on visual and tactile observations. Petrographic analysis of 
thin sections may indicate other rock types. Percent recovery and rock quality designation 
(RQD) were calculated for these samples and are noted at their depths of occurrence on 
the boring log. 

4.0 EXPLORATORY FINDINGS 

4.3 Subsurface Conditions 

Conditions encountered at the boring location are indicated on the boring log. Stratification 
boundaries on the boring log represent the approximate location of changes in soil types 
and the transition between materials may be gradual. Water levels shown on the boring log 
represent the conditions only at the time of our exploration. Based on the results of the 
boring, subsurface conditions on the project site can be generalized as follows. 

In general our boring encountered about 3 inches of topsoil overlying native fat clays (CH) 
to a depth of about 6 feet below grade. Under the clay stratum, highly weathered limestone 
was encountered, extending to auger refusal at about 8 feet below grade. The clays 
exhibited a very stiff to hard consistency based on standard penetration test (N) values in 
the range of 29 to 30 blows per foot (bpf). The underlying highly weathered limestone was 
hard based an an N-value of over 50 bpf. 

Auger refusal was encountered at a depth of about 8 feet below existing grade. Rock coring 
techniques were employed to sample the refusal materials. The core samples consist of 
slightly weathered, hard, closely jointed limestone. Core recovery was 87 percent. Bedrock 
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quality is considered fair as defined by an RQD value of 69 percent. Coring operations were 
terminated at a depth of approximately 18 feet below grade. 

4.2 Site Geology 

Based on a review of the Frazer, Kentucky Geologic Quadrangle Map (1975), the site is 
underlain by the Kidder Limestone member of the Monteagle Limestone formation. The 
Kidder limestone member is made up of limestone, siltstone and shale. The limestone is 
medium to light-bluish gray and yellowish gray, micro-grained to medium-grained, thick 
bedded with interbedded clay shale. Jhe Kidder limestone member can be 105 to 125 feet 
thick and the Monteagle limestone formation can be up to 190 feet thick. 

It should be noted that the site is underlain by a limestone formation that is highly susceptible 
to dissolution along joints and bedding planes in the rock mass. This results in voids and 
solution channels within the rock strata and a highly irregular bedrock surface. The weathering 
of the bedrock and subsequent collapse or erosion of the overburden into these openings 
results in what is referred to as a karst topography. Any construction in karst topography is 
accompanied by some degree of risk for future internal soil erosion and ground subsidence 
that could affect the stability of the proposed structures. Our review of the available 
topographic and geologic mapping did not note any sinkholes on or around the site, or within a 
1 mile radius of the property. Furthermore, the boring drilled at the site did not disclose any 
obvious signs of impending overburden collapse. 

4.3 Groundwater Conditions 

No groundwater was encountered during the auger drilling portion of the borehole. Water was 
used to advance the borehole during rock coring operations. The introduction of water into the 
borehole precluded obtaining accurate groundwater level readings at the time of drilling 
operations. Long term observation of the groundwater level in monitoring wells, sealed from 
the influence of surface water, would be required to obtain accurate groundwater levels on the 
site. 

It should be recognized that fluctuations of the groundwater table may occur due to 
seasonal variations in the amount of rainfall, runoff and other factors not evident at the time 
the boring was performed. Therefore, groundwater levels during constriiction or at other 
times in the life of the structure may be higher or lower than the levels indicated on the 
boring log. The possibility of groundwater level fluctuations should be considered when 
developing the design and construction plans for the project. 

5.0 ENGINEERING RECOMMENDATIONS 

Based on the encountered subsurface conditions, the proposed tower can be either founded 
on drilled piers or on a mat foundation. The equipment building may be supported on shallow 
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- 
Allowable Allowable Allowable Internal 

Depth * Description Skin End Passive Angle of Cohesion Lateral Strain, 
(feet) ** Friction Bearing Pressure Friction (ps9 Subgrade &SO 

(PSf) Pressure (psf) (Degree) Modulus (inlin) 

0 - 3  Topsoil and Ignore Ignore Ignore Ignore Ignore 

3 - 6  Fat Clay 475 4,000 2,000 0 2,000 160 0.006 
6 - 8  Weathered 650 8,000 4,000 0 4,000 320 0.004 

8 -  18 Competent 6,000 20,000 12,5a0 0 120,000 3,000 0.00001 

- (PSf) (PCi) 

Fat Clay 

Limestone 

Limestone 
*** 

spread footings. Design recommendations for the tower drilled 
well as shallow footings for the equipment building are presented 

lkmcon 

piers and mat foundation as 
in the following paragraphs. 

5.1 Tower Foundation 

Tower Foundations - Drilled Pier Alternative: The proposed tower can be supported on 
drilled pier foundations. Based on the results of the boring, the following tower foundation 
design parameters have been developed: 

Drilled Pier Foundation Design Parameters 

The upper 3 feet of topsoil and fat clay should be ignored due to the potential affects of frost 
action and construction disturbance. To avoid a reduction in lateral and uplift resistance 
caused by variable subsurface conditions and or bedrock depths, the drawings should instruct 
the contractor to notify the engineer if subsurface conditions significantly different than 
encountered in the boring are disclosed during drilled pier installation. Under these 
circumstances, it may be necessary to adjust the overall length of the pier. To facilitate these 
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Depth 
(feet) 
0 - 2 

2 2  

1 hacon 

Allowable Contact Allowable Passive Coefficient of Vertical Modulus of 
Description Bearing Pressure (psf) Pressure (psf) Friction, Tan 6 Subgrade Reaction (pci) 
Topsoil and Ignore Ignore 

Fat Clay or 4,000 Ignore 0.35 150 
Crushed 
Stone Fill 

Fat Clays - 

adjustments and assure that the pier is embedded in suitable materials, it is recommended 
that a Terracon representative observe the drilled pier excavation. 

If a bedrock socket is required, it is recommended that a minimum pier length and minimum 
competent rock socket length be stated on the design drawings. Competent bedrock was 
encountered in the boring below a depth of about 8 feet, but could vary between tower legs or 
if the tower is moved from the location of the boring. If the tower center is moved from the 
planned location, Terracon should be notified to review the recommendations and determine 
whether an additional boring is required. To facilitate pier length adjustments that may be 
necessary because of variable rock conditions, it is recommended that a Terracon 
representative observe the drilled pier excavation. 

A drilled pier foundation should be designed with a minimum shaft diameter of 30 inches to 
facilitate clean out and possible dewatering of the pier excavation. Temporary casing may be 
required during the pier excavation in order to control possible groundwater seepage and 
support the sides of the excavation in weak soil zones. Care should be taken so that the sides 
and bottom of the excavations are not disturbed during construction. The bottom of the shaft 
should be free of loose soil or debris prior to reinforcing steel and concrete placement. 

A concrete slump of at least 6 inches is recommended to facilitate temporary casing removal. 
It should be possible to remove the casing from a pier excavation during concrete placement 
provided that the concrete inside the casing is maintained at a sufficient level to resist any 
earth and hydrostatic pressures outside the casing during the entire casing removal 
procedure" 

Tower Foundations - Mat Foundation Alternative: If desired, a mat foundation can be used 
to support the proposed tower. The mat foundation can be designed using the following 
natural soiVengineered fill parameters. These parameters are based on the findings of the 
boring, a review of published correlation values and Terracon's experience with similar soil 
conditions. These design parameters also assume that the base of the mat foundation will 
rest on natural soils or well-graded crushed stone that is compacted and tested on a full time 
basis. 

Mat Foundation Design Parameters 

To assure that soft soils are not left under the mat foundation, it is recommended that a 
geotechnical engineer observe the foundation subgrade prior to concrete placement. Provided 
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the above recommendations are followed, total mat foundation settlements are not anticipated 
to exceed about 1 inch. Differential settlement should not exceed 50 percent of the total 
settlement. Differential settlements could reach 75 percent or more of the total settlement 
value, depending on the finished grades, any fill placement, and varying bedrock elevations. 

5.2 Equipment Building Foundations 

The proposed equipment shed may be supported on shallow footings bearing on stiff natural 
soils. The equipment building foundations should be dimensioned using a net allowable soil 
bearing pressure of 3,000 pounds per square foot (psf). In using net allowable soil pressures 
for footing dimensioning, the weight of the footings and backfill over the footings need not be 
considered. Furthermore, the footings should be at least 12 inches wide and a minimum of 
1.5 feet square. 

The geotechnical engineer or a qualified representative should observe the foundation 
excavations to verify that the bearing materials are suitable for support of the proposed loads. 
If, at the time of such observation, any soft soils are encountered at the design foundation 
elevation, the excavations should be extended downward so that the footings rest on stiff soils. 
If it is inconvenient to lower the footings, the proposed footing elevations may be 
re-established by backfilling after the undesirable material has been removed. 

The recommended soil bearing value should be considered an upper limit, and any value less 
than that listed above would be acceptable for the foundation system. Using the value given, 
total settlement would be about 1 inch or less with differential settlements being less than 75 
percent of total settlement. Footings should be placed at a depth of 2.0 feet, or greater, below 
finished exterior grade for protection against frost damage. 

5.3 Parking and Drive Areas 

The drive that accesses the site will be surfaced with crushed stone. Parking and drive 
areas that are surfaced with crushed stone should have a minimum thickness of 6 inches 
and be properly placed and compacted as outlined herein. The crushed stone should meet 
Kentucky Transportation Cabinet specifications and applicable local codes. 

A paved section consisting only of crushed graded aggregate base course should be 
considered a high maintenance section. Regular care and maintenance is considered 
essential to the longevity and use of the section. Site grades should be maintained in such 
a manner as to allow for adequate surface runoff. Any potholes, depressions or excessive 
rutting that may develop should be repaired as soon as possible to reduce the possibility of 
degrading the soil subgrade. 
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5.4 Site Preparation 

Site preparation should begin with the removal of any topsoil, loose, soft or otherwise 
unsuitable materials from the construction area. The geotechnical engineer should evaluate 
the actual stripping depth, along with any soft soils that require undercutting at the time of 
construction. 

Any fill and backfill placed on the site should consist of approved materials that are free of 
organic matter and debris. Suitable fill material should consist of either granular material or 
low-plasticity cohesive soil (equipment building and roads only). Low-plasticity cohesive soil 
should have a liquid limit of less than 45 percent and a plasticity index of less than 25 percent. 
The on site soils are considered marginal for re-use as fill due to their high plasticity. It is 
recommended that during construction these soils should be further tested and evaluated prior 
to use as fill. Fill should not contain frozen material and it should not be placed on a frozen 
su bg rade. 

The fill should be placed and compacted in lifts of 9 inches or less in loose thickness. Fill 
placed below structures or used to provide lateral resistance should be compacted to at least 
98 percent of the material’s maximum standard Proctor dry density (ASTM D-698). Fill should 
be placed, compacted, and maintained at moisture contents within minus 1 to plus 3 percent 
of the optimum value determined by the standard Proctor test. 

The geotechnical engineer should be retained to monitor fill placement on the project and to 
perform field density tests as each lift of fill is placed in order to evaluate compliance with the 
design requirements. Standard Proctor and Atterberg limits tests should be performed on the 
representative samples of fill materials before their use on the site. 

6.0 GENERAL COMMENTS 

Terracon should be retained to review the final design plans and specifications so 
comments can be made regarding interpretation and implementation of our geotechnical 
recommendations in the design and specifications. Terracon also should be retained to 
provide testing and observation during excavation, grading, foundation and construction 
phases of the project. 

The analysis and recommendations presented in this report are based upon the data 
obtained from the boring performed at the indicated location and from other information 
discussed in this report. This report does not reflect variations that may occur across the 
site, or due to the modifying effects of weather. The nature and extent of such variations 
may not become evident until during or after construction. If variations appear, we should 
be immediately notified so that further evaluation and supplemental recommendations can 
be provided. 
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The scope of services for this project does not include either specifically or by implication 
any environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or 
identification or prevention of pollutants, hazardous materials or conditions. If the owner is 
concerned about the potential for such contamination or pollution, other studies should be 
undertaken. 

This report has been prepared for the exclusive use of our client for specific application to 
the project discussed and has been prepared in accordance with generally accepted 
geotechnical engineering practices. No warranties, either express or implied, are intended 
or made. Site safety, excavation support, and dewatering requirements are the 
responsibility of others. In the event that changes in the nature, design, or location of the 
project as outlined in this report are planned, the conclusions and recommendations 
contained in this report shall not be considered valid unless Terracon reviews the changes 
and either verifies or modifies the conclusions of this report in writing. 
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GENERAL NOTES 
DRILLING & SAMPLING SYMBOLS. 
ss 
ST Thin-Walled Tube - 2" 0 D , unless otherwise noted PA Power Auger 
RS 
DB Diamond Bit Coring - 4", N, B RB Rock Bit 
BS Bulk Sample or Auger Sample WB Wash Boring or Mud Rotary 

Split Spoon - 1-3/8" I D , 2" 0 D , unless otherwise noted 

Ring Sampler - 2 42" I D , 3" 0 D , unless otherwise noted 

HS Hollow Stem Auger 

HA Hand Auger 

The number of blows required to advance a standard 2-inch 0 D split-spoon sampler (SS) the last 12 inches of the total 18- 
penetration with a 140-pound hammer falling 30 inches is considered the "Standard Penetration" or "N-value" 

WATER LEVEL MEASlJREMENT SYMBOLS: 
WL: Water Level WS. While Sampling N/E. Not Encountered 
WCI: Wet Cave in WD- While Drilling 
DCI DryCavein BCR Before Casing Removal 
AB. After Boring ACR- After Casing Removal 

Uater levels indicated on the boring logs are the levels measured in the horings at the times indicated Groundwater levels at o 
iimes and other locations across the site could vary.. In pervious soils, the indicated levels may reflect the location of groundwater 
iow permeability soils, the accurate determination of groundwater levels may not be possible with only short-term observations. 

DESCRIPPIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Classification System. Coarse Grained Soils t- 
more than 50% of their dry weight retained on a #ZOO sieve, their principal descriptors are' boulders, cobbles, gravel or sand I 
Srained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they 
dastic, and silts if they are slightly plastic or non-plastic Major constituents may be added as modifiers and minor constituents ma' 
3dded according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined on the b 
7f their in-place relative density and fine-grained soils on the basis of their consistency 

CONSISTENCY OF FINE-GRAINED SOILS 

Unconfined 
Compressive 
- Stremh, Qu, psf 

500 - 1,000 
1,001 - 2,000 
2,001 - 4,000 
4,001 - 8,000 

500 

8,000+ 

Standard 
Penetration or 
N-value ( S S )  
-~ 

BlowslFt. Consistency 
<2 Very Soft 
2-3 Soft 
4-7 Medium Stiff 

8-15 Stiff 
16-30 Very Stiff 
30+ Hard 

RELATIVE PROPORTIONS OF SAND AND GRAVEL 

Descriptive Term(s1 of other Percent of 
constituents D w  Weiqht 

Trace 
With 

Modifier 

< 15 

r 30 
15-29 

RELATIVE PROPORTIONS OF FINES 

Descriptive Term(s1 of other Percent of 
constituents Dry Weiqht 

Trace 
With 

Modifiers 

<5 
5 -  12 
> 12 

RELATIVE DENSITY OF COARSE-GRAINED SOILS 

Standard Penetration 
or N-value ( S S )  

BlowslFt. Relative Density 

0 - 3  Very Loose 
4 - 9  Loose 

10 - 29 Medium Dense 
Dense 

50+ Very Dense 
30 - 49 

GRAIN SIZE TERMINOLOGY 

Maior Component 
of Sample Particle Size 

Boulders Over 12 in (300mm) 
Cobbles 
Gravel 
Sand 

Silt or Clay 

12 in to 3 in (300mm to 75 mm) 
3 in. to #4 sieve (75mm to 4 75 mm] 

#4 to #200 sieve (4 75mm to 0.075mr 
Passing #ZOO Sieve (0 075mm) 

PLASTICITY DESCRIPTION 

Term Plasticitv Index 

Non-plastic 0 
Low 1-10 

Medium 11-30 
High 30+ 



GENERAL NOTES 
Sedimentary Rock Classification 

DESCRIPTIVE ROCK CLASSIFICATION: 
Sedimentary rocks are cornposed of cemented clay, silt and sand sized particles The most 
common minerals are clay, quartz and calcite. Rock composed primarily of calcite is called 
limestone; rock of sand size grains is called sandstone, and rock of clay and silt size grains 
is called mudstone or claystone, siltstone, or shale. Modifiers such as shaly, sandy, dolomitic, 
calcareous, carbonaceous, etc. are used to describe various constituents. Examples: sandy 
shale; calcareous sandstone. 
Light to dark colored, crystalline to fine-grained texture, composed of CaCo,, reacts readily 
with HCI. 

Light to dark colored, crystalline to fine-grained texture, composed of C~MS(CO,)~, harder 
than limestone, reacts with HCI when powdered. 

Light to dark colored, very fine-grained texture, composed of micro-crystalline quartz (SiOZ), 
brittle, breaks into angular fragments, will scratch glass. 

Very fine-grained texture, cornposed of consolidated silt or clay, bedded in thin layers. The 
unlaminated equivalent is frequently referred to as siltstone, claystone or mudstone. 

Usually light colored, coarse to fine texture, composed of cemented sand size grains of quartz, 
feldspar, etc. Cement usually is silica but may be such minerals as calcite, iron-oxide, or some 
other carbonate. 

Rounded rock fragments of variable mineralogy varying in size from near sand to boulder size 
but usually pebble to cobble size (1h inch to 6 inches). Cemented together with various cemen- 
ting agents. Breccia is similar but composed of angular, fractured rock particles cem 
together. . 

LIMESTONE 

DOLOMITE 

CHERT 

SHALE 

SANDSTONE 

CONGLOMERATE 

PHYSICAL PROPERTIES: 

DEGREE OF WEATHERING 
Slight Slight decomposition of parent 

material on joints. May be color 
change. 

Moderate Some decomposition and color 
change throughout. 

High Rock highly decomposed, may be ex- 
tremely broken. 

HARDNESS AND DEGREE OF CEMENTATION 

Limestone and Dolomite: 
Hard 
Mode rate I y 
Hard 
Soft 

Shale, Siltstone and Claystone 
Hard 

Moderately 
Hard 
Soft 

Sandstone and Conglomerate 
Well 
Cemented 
Cemented 
Poorly Can be broken apart easily with 
Cemented fingers 

Difficult to scratch with knife. 
Can be scratched easily with knife, 
cannot be scratched with fingernail. 
Can be scratched with fingernail. 

Can be scratched easily with knife, 
cannot be scratched with fingernail. 

Can be scratched with fingernail. 
Can be easily dented but not molded 
with fingers. 

Capable of scratching a knife blade. 

Can be scratched with knife. 

BEDDING AND JOINT CHARACTERISTICS 

Bed Thickness Joint Spacing Dimensions 
Very Thick Very Wide > 10' 

Thick Wide 3' - 10' 
Medium Moderately Close 1 '  ~ 3' 

Thin Close 2" - 1 '  
Very Thin Very Close " 4 " -  2" 
Laminated - 1" * .4" 

Bedding Plane 

Joint 

A plane dividing sedimentary ro( 
the same or different litholag) 
Fracture in rock, generally mc 
less vertical or transverse to bec 
along which no appreciable r 
ment has occurred. 
Generally applies to bedding I 
with an unspecified degre 
weathering. 

Seam 

SOLUTION AND VOID CONDITIONS 
Solid Contains no voids. 
Vuggy (Pitted) Rock having small solution pi 

cavities up to 1/z inch diameter 
quently with a mineral lining. 

Porous Containing numerous voids, porl 
other openings, which may or 
not interconnect. 
Containing cavities or caverns, s 
times quite large. 

Cavernous 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests* Soil Classification --.- 
Group 

Symbol Group NameB 

Coarse Grained Soils Gravels Clean Gravels Cur4and 11 ;C~1;3~ GW Wellaraded oravelF - I 

GP Poorly graded gravelF More than 50% of coarse Less than 5% fines' yi<ndlor > cc > 3E More than 50% retained fraction on 
on No. 200 sieve No. 4 sieve Gravels with Fines Fines classify as ML or MH GM Silty gravelF.'"" . ~ - . - -  

More than 12% Fines classify as CL or CH GC Clayey gravelF."." 

Sands Clean Sands Cu26and 11Ccs3~ SW Well-graded sand' 
50% or more of coarse 
fraction Passes 

-_ 
SP Poorly graded sand' Less than 5% fines' "'& < and/or, > cc > 3E 

SM Silty sando"HJ 

SC Clavev sando.".' 
_I_ 

NO. 4 sieve Sands with Fines 
More than 12% fines' 

Fines classify as ML or MH 

Finesclassifvas CL or CH 

-- Fine-Grained Soils Silts and Clays inorganic Pi > 7 and plots on or above "A" lineJ CL Lean clayX1* 
50% or more passes the 
No. 200 sieve PI < 4 or plots below "A" line.' ML SiltK* 

Liquid limit - oven dried 

Liquid limit - not dried 

Liquid limit less than 50 

Organic clayKLU.N 

Organic siItKL*r"O 
< 0.75 QL - organic 

--- Silts and Clays inorganic PI plots on or above "A" line CH Fat clayKU 
Liquid limit 50 or more 

PI lots below "A" line MH Elastic SilPLU 

organic Liquid limit - oven dried Organic clayKLHP -- < 0.75 OH - 
Liquid limit - not dried Organic siltK*'"a 

PT Peat J Hiqhlv organic soils Primarily organic matter, dark in color, and organic odor 

*Based on the material passing the 3-in. (75-mm) sieve 
Blf field sample contained cobbles or boulders, or both, add "with cnbbles 

'Gravels with 5 to 12% fines require dual symbols: GW-GM wellgraded 

Hlf fines are organic, add "with organic fines" to group name. 
' If soil contains 2 15% gravel, add "with gravel" to group name. 

If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 
Ki f  soil contains 15 to 29% plus No. 200, add "with sand or "with 
gravel," whichever is predominant. 
If soil contains 2 30% plus No. 200 predominantly sand, add 
"sandy" to group name. 

add "gravelly" to group name. 

or boulders, or both" to group name. 

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

'Sands with 5 to 12% fines require dual symbols: SW-SM wellgraded 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

(&Of 

b o x  Dao 

If soil contains 2 30% plus No. 200, predominantly gravel, 

NPI 2 4 and plots on or above "A" line. 
PI < 4 or plots below "A" line. 

'PI plots on or above "A" line. 
a PI plots below "A" line. 

'CU = DdDio Cc = 

If soil contains ;r 15% sand, add "with sand" to group name. 
Glf fines classify as CL-ML, use dual symbol GCGM, or SC-SM. 

For classification of fine-gralned 
Soil5 and finegrained fraction 

5o -of coarse-grained soils 
Equation of "A" - line 
Horizontal at P I 4  to LL=25 5. 

Equation of "U" - line 

= 
k 
x 40 then PIa.73 (LL-20) w 
0 

0 10 16 20 30 40 50 60 70 80 90 100 110 

1.IQUID LIMIT (LL) 


























































































































